Electrophysiological properties of pedunculopontine neurons and their postsynaptic responses following stimulation of substantia nigra reticulata.
Membrane properties and postsynaptic responses to stimulation of the substantia nigra reticulata (SNr) of the neurons in rat pedunculopontine nucleus (PPN) were studied in an in vitro parasagittal slice preparation using intracellular recording techniques. Based on electrical membrane properties, PPN neurons were classified into 3 types (types I, II and II). The unique feature of the type I neuron was the low threshold calcium spike while the type II neuron had various inward and outward rectifications. The type III neuron showed no such features as those observed in type I or II neurons. Some recorded neurons were intracellularly labeled with biocytin to study their morphology, and their transmitter phenotype was investigated by immunocytochemistry for choline acetyltransferase (ChAT). The type I and III neurons were found to be non-cholinergic, but 50% of the labeled type II neurons were immunopositive for ChAT. Morphological features of type II neurons were also different from type I or III neurons. The soma of the type II neuron was almost always more than twice as large as that of type I and III neurons. Inhibitory postsynaptic potentials (IPSPs) were induced in all 3 types of PPN neurons following stimulation of SNr. SNr-induced IPSPs were usually followed by a slow depolarizing potential from which rebound spikes were triggered. These rebound excitations were found only in type I and II neurons. These data indicate that heterogeneous groups of neurons exist in the PPN in terms of morphology, transmitter phenotypes and electrical membrane properties.